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AFBl<7)S'l±y>'^^JIt(c*DV ^T. ->^u^:^yr^}'\ TVVT-^-^t^y^. ^f'^^V:^'^:^. 
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[0009] trLCD20^f*{t . ffi5e#iaJ3aOCD20^1^.i:^^i-^^. ^TL^^^-^M^^^iTr-T^lfe^S 
^5tCD20^ft:{i. thS^tD-^r^^/thdr^^M^Tti^^^UT. m&^i^. CD20|^'I4(7) 

mm\-t^<. ^w-m.^(Dm-iLi)^^<m-^f\^x\>^^o -tzx. -4:mm^hit.^Pfmi[^(o 
minz^\^ ^x!(i^m.t^M^^(^cD2om.i5'^M^^\^^^^Mi^'^mht)^\^fz.o :^^m 

m^^^^^^\^^^x^^^y^'^—^i'^j^\^^-^^(^cD20(Dm^^m^^^tx 

xr>'^— f /v^-rV:^^-^. 1127-1137 
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[001 1] :^mm it. ^^(D^cD2oi^i^(Drfm^'£Mx-:^^^^(ocD2omB^^m^m h 

o 

fCo ^^^^(DCD20Jt{E^^^t:^cDCD20Jt<ET-^81.0%CO;^V^tSlRl'l4^^b. -^f' 
■7^:P^<DCD20^i&^^th7l.S%(Dmm^^^-r:b^t:dmh:d^i^^titio ^tc 

boit<5-?-ia^iJ{2:J:oT=i— K$tvacD20OT5:y^ia^j{is th<^CD20(DT5:y^ 

iS^lJ^72.8%COiftV^^ii^^4^^b. -=^!:7X(^CD20<DT5:y^iB^J^t.68.2%(D+-gPti 

m^tbtiCD20(Dm^m^<DT^ymmnt\^hcD2o<Dm^Mi^<^T^ymM^n(Dm 

m\^^m^fzt^^. 66.6%-e$?otCo rttib;i^b^^^'l'J^<^CD20it^^^{*^7LCD20 

^^tx\ ^^cocD2omi5i^comm.^m^hi^^:it^^tiii-^ 4^(Dmm>'y<m^ 
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[0013] irfj:t>h.^mmit. 

(4) Bfi^iJ^iB^J#-§-2fE«<D-('p5CD20^=i - K-r^DNA. 

(7) iB^lJ^iB^lJ#-^3tBtt(O^5^CD20^=^ — K-rSRNAs 

(8) iB^J*Sa?lJ#-^3 t;iiE«(7)RNAiE^J [z70%B±<D^m\^^'^i-^^^^^^^\ 

(9) iB^J^iB^J#-§-3 tc:tB^(DRNAiB^J t^80%^±<^+-B llH4?r^i-^>^i^l/:^^K\ 

(10) (4) lz.mm(D-^^CD20miSi^Wx)i%:m^^yhA,rdy°'7:^^V. 

(11) (5)^fc}i(6) izmm(o^^u^^\^^^m.^^^Aytiyy^^v. 

(12) (7) (=:fBit(D-r5^CD20a^^^rr>lt^m^iZiA/fc::7°^>^^K\ 

(13) (8)-^ti\-i{9) lc:tB^(^p^^W:^^K^m^5Z^A/fc:/^>^5:K. 

(14) (10) ^rct^ (11) (CtB-K(D:7°^^5K^,m^iAA/fci?F^®fe^^. 

(15) (12) *fc{i(13) (ctBic<?5:7°^:^^K^m^i2iA/fc?f^Mfe^^. 

ii7)4^cD2omm^^rcii't(Dm)^^m^'^i-^fc)^(^.m^mmn^^-20iztm 

(18) (16)*fc{t(17) ^c:te«t(D:7°7-('-^-^fflV^. -l'^CD20jt^^^fc(«<7)rr>;r 
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[0015] mii^nm^^n^'^^cD2om^^(D^^^7]ki.t^mx-h^o mmms) 

[0016] ;*:-^P^c7)@ 6^1?fc5CD20Jl'^5^@fi^lJO^^^;I*5V^T. PCR&^fflV^^^Cfej^c<9. 

[0017] ::*:^0jT'0^bd^i:$tT.fc-^^<^CD2Ojt^^^iB^iJJ:«9. -r5^(7:>CD205t^^=-* 

— {i-r^<^CD20it^T-*fc(i^<O^>T-(^Bm^P^S-i:^^'et^*^'?-'^~*>^ii 
bVN„ ^m*P-^S-('^<^CD20st{H^^(D^;t^UT{i. ^^<;?CD20<DBl^?VfM:^Ojl 

nmm i 

[0018] <PM(DmU> 

^a:t:fe7K(5ml)^AP^. ^#J^^Pbfc(^.»10ml)o 3t^iL>i:t^Wf^5ml(D 
Lymphop^ep^At^. ^(D±tC^5|SF^aiib. 3S/L^^«^-T^aT•800 x g-^^il^L^ 
i-^^^T'^ii^^%5>^LfCo ^^^(^^^{^{^Lymphoprep (Axis-Shield Pos AS 

(2) RNAt^m 
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"^h^-hfc^^^ i/T::^v^:/:^^-^A//f Buffer RLT ( /3 -^/V;*7 :fh^^y—/^M 
)^MK.M^^M^'^fCo QlAshreddeTy^ii°>:^yMzmML.fc^. 1000 Xg-e2^FB^ 
]ia'L^L. /}N^v^i--rXb/c (QlAshredder. QIAGEN)o 70%=!^^y—Jl^^W]ni.\i'^y 
7^^>'^Xfc^. RNeasy^=-:^i:^>':ti'7M^Ty°v4V. 8000 X g-ei5#^'L-Lfc#. 7 

^fClBuffer RWl^RNeasy;^^Atc:^JDU. 5^rB^m?aT*-ri/=¥^^— hUfc^SOOO 
Xg-ei5#^S'Ci-^b^ :7C2— ^^-CfCo RNeasy:*^i^---Buffer RPE^T7°^-rb 

soooxg-tris^^'^at^L^bfco :iti^2mmmir^tx-^m^^wm^tLo 

ft=^fCRNase free water^ii*;!)PX.. 8000Xg-ei^^'L--r^C^l?RNA^^ttl§ 

-^fCo RNA(7?tti±5t-{i=^:yb(RNeasy Mini Kit, QIAGEN)^fflV^fCo 

[0019] (3) DNase^a 

#e>:JxfcRNAJC$^*<7)'^rV-^DNA;aS^A-t-S^t^tt^fcfo. ^(DDNase^StC 

it^^V-^DNASrlfeO I^V ^/Co 

^^^hie:#jl(^BufFeriDNaseI^RNA^?^l;i;!jPx.. Sl^C-Xr^Oj^m-O^^^—hi^fc 
o DNase Inactivation Reagent^$b{-?^-l?fct?-tt, ^UX-2^m^^^^^^—h\^ti 
o 8000 X g-ei5>^'L^U. ±«^^UV >5^:x-7l;i#L. DNA-FreeC»RNA^?&-<!:Ufc 
o DNase^St^:{'±=3r:yh (DNA-free,Ambion) ^fflV ^fCo 
(4) cDNA-A-5fe 

DNase^HU/cRNA^y^ie:. 10 X Buffer RT. dNTP Mix. RTCai^^^^-^) > 
Ribonuclease Inhibitor cloned (Invitrogen) . @a^lJ^ifi3?U#-^6t;i>]^Lfc@S^lJ^^1" 
^oligo dT primer {■^nV=^^^iy-r^<>)^l3\iX.37X:X'mm^:^^=^^—hi-^ZtX 
cDNA^-^^LfCo cDNAC0'g-^f::^i^^yh(Ommscript,QIAGEN)^ffiV >/Co 

[0020] <^^CD20m^^m)^(Di^v^—:^:yt:f> 
(l)PCR 
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^SReverse primer^^f+b. 'g'^U/ccDNA^^Mi:UTPCR^tTo;fc(TaKaRa Taq 
, TaKaRa) o 

£S^,;y}.i:t^(^jIn^||Jl^4DNA polymerase (rTaq) ^W^Ml^tlRJt^i^^94°C'T:5^heeLt 
denateb/c=^. 94'C•l5>^ 53-60^-15^. 72°C • 2^^35cycle(D^#-ePCR^m ^ 

(2) TA cloning ♦Transformation 
^(DCD20m'B^m}T-^y''7y^^}'^^^^—(pCR vector) ^;l|a^i2i^^ 

(TA Cloning Kit. Invitrogen) . T>-l:°iXy>"X-gal^^^JOLBi§t|&(;iT 

&^fflV^T^mLfCo :*cMM7^=>^<^:7°^^5Ktttt5i-}i=3r5,}.(BioRad plasmid kit, 
BioRad)^fflV^fCo 
3 

[0021] <4^CD20ikBi^m>i<Dm.&MncO^^> 

^t^>;^^/c7°^;^5K^tt^i:b^'KJ11-/-pCR vector(^#^6^^ceia^JSa?iJ#-§-9(- 
:^L/ciB?IJ^^i"'5M13 Forward (-21) primer primer^ tJ^lB^iJ^@a^lJ#-^10i^^ 
bfcgE^J^^1"^M13 Reverse primer^ m^^X-^ 4 ^/^^i^—1:^^^^^RJt-^ff^fz 
o SfS:{C{iih— ^fflV^. 96*C-10#. 50^ -S^. 60'C-45>^25cycle 
^^<OMl.tlo Rfi-^WcomUiM^^yh (Big Dye Terminator v3.1 Cycle 
Sequencing Kit, Applied Biosystems)^ffiV^fCo ^^^yb'f' (^Terminator Ready 
Reaction MixtCttDNA polymerases^.. ^^^mxU^^tlfz^^'ryt^i^V:^^^ 
U^->}^'Z])^^m (ddNTP) ;65feib;6-Cfe^'^^tvTV V ^fco 

Si^^^T^fT^v— ^niV^^#I^Ethanol/EDTA«?it-T*t^b. 
^i^K^l^^b^Co ^;^^^Templete Suppression Reagent (TSR)t:i^^|L. v^— ^ 
(ABI PRISM 310 Genetic Analyzer,Applied Biosystems) tCTtfeSSfi^'J 
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[0022] <^-f'5^CD20jt<5^i^Sia5^J^^^^> 

CD203ft'f5-7-cDNAO:fe:S^^?*ff1-?)^ci6.-$|5^?tlfL/c^Sifi^iJi'9rrfc^ce 

primer^^tfU. 5'-*5it>'3'-RACE PGR (5' RACE System of Rapid 

Amplification of cDNA Ends version 2.0/3 'RACE System of Rapid 

Amplification of cDNA Endsx Invitrogen) ^tTolfeo 

(1) 3'RACEjfe 

DcDNA-^fife 

RNA^?S(3:iB^J^iB^iJ#^l 1 (^;^UfcfiB?lJ^Wi"5Adaptor Primer^^^b. 
70°C-eiO^M>'^^-<-hL/Co 7K_hte:35>#ttfc^. Buffer -O.IM DTT -lOmM 
dNTP^;!]Px.X^i:'a-U. 37°CT-2^:^]P?ab/Co ^(-j^^^S^^ (Superscript II 
Reverse Transcriptase) ^^PX-TM^b. 42'C-eiP#rN^^J^r^$ii. cDNA^^^bfCo 
2) PCR 

@fi^lJlfeiB^lJ#^12tvl^b/ciS^lJ^^i"5Sense primer (GSPl) jSiU^iB^U^iS^lJ 
#-^13tC^bfcSE^iJ^^i~^Reverse primer (Universal Amplification Primer 
h^) ^ffl V Itifil^DNA polymerase (rTaq) ^^i>Dbfc^J^??S^94t:-t: 5-i^heat 
denatebf^=ft . 94^0 • 15)-. 54^ • 1^. 72'C • 25>^35cycle(D^#T-First PCR^^To 
/Co }^t-First PCRigi|^^templete(Cbfcixfc;v^^PMb. @B^lJ^iB^IJ##14t;i:^ 
bfcBB^U^^-r^Sense primer (GSP2) *3j:t/SE^iJ^iB^lJ#-^13t::*b}tSB^iJ^^ 
i-^Reverse primer (Universal Amplification Primer :^:yh'1^)^fflV^, 94'C'Tr55> 
heat denatebfc^. 94'C-15>. SSt^-l^^. 72^0 • 2^<^35cycle(D##-enested 
PCR (Second PCR) ^n^^t-V. CD20it jST-IDrit^ii'l'ibyCo 

rTaq(TaKaRa Taq. TaKaRa) JM^<Z)f^;^{±3' RACEife(D^:yh'+'(Dt>t^^i£Jlb 

[0023] (2)5'RACEj':fe 
DcDNA-g-^ 

RNAf#?^t;iSB3^lJ^ia^lJ#-§-15}C^bfciB^iJ^*i'^Sense primer (GSPl ) lr;?}PX. 
. 70\:-t?10^-r:/:3r^-<-hby-Co 7K±^-l:5^ttV^rc^. Buffer. MgCl^. DTT. dNTP. 
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j^te^^^ (Superscript II Reverse Transcriptase) ^:l]0;i^ 42'CT'lB#rBl>('>'^:=. 
hU/Co TO'C-^lS^^fJDtaUReverse Transcriptase$r^?&$ii:f:io RNase Mix^ 

2)DNAMM 

cDNA^J^;;?St;ibinding solution^:!]Dx.S-B'b. spin cartridge{c:^t"o 1000Xg-t*2 
^PB^jS'L^b. :7D— T^/V— ^^TfCo Wash BufFerSr^P:!. 1000Xg2^mM't^\^'^^ 
-^/V— ^^-CfCo spin ca^tridge^ffbV^5^^— :7^'{;i^L. 65°C(DU^7k^1JnK.l 

[0024] 3)TdT{;iJ:?>7)N^:^°U-^— (D#;tJP . 
j^^tK 7.5. Buffer. MgCl . dCTP. cDNA^^if . 94'CTn-25^^JP?aU. tRJi-^ 

2 

4) PGR 

iB?lJ^iB?lJ#-^16(C^Urc:gB?U^^i"^Sense primer (GSP2) *3 JlU^E^lJ^SB^lJ 
#^17tc:^Lfcia^U^^i~§Reverse primer (Anchor Primer :^-yV^)^^^^. 
I^ift'liDNA polymerase (rTaq) ^??s;bDbfc^J^^?S^94T:-t?5^heat denateb/c^ 
. 94'C-15>. 50X:-1^. 72°C-2^^35cycle<D^f|^-eFirst PCR^=fTo/Co ^{CFirst 

PCRM«^^templete{CbfcS^£;?^^P^U. ga^J^Ba^lJ#-^18(;i^bfcifi?lJ^*- 
-r-SSense primer (GSP3) *5J;D^WJ^@B?iJ#-^13(3:^bfcSS^U?r^i-^Reverse 
primer (Universal Amplification Primer : =¥5/)- "f" ) V \ 94't:'e5^heat denate ( 
bfc^. 94*0- SSt:- 1^. 72'C-2:9-^35cycleO^#T?nested PGR (Second 
PGR)^tT9:itt:%GD20it<5T-iT>i-^±i*Sb/CorTaq (TaKaRa Taq. TaKaRa) i^^ 

mmw^i 5 

[0025] <-r^GD203tf5^<^Ipl^&^-oV^T> 

j!iftlTbfc:jt^E^^(^:^SiB^iJi:^ th •^^7;^(Oit^T-i!C7:>+'BlR)ti^?t^^b/Co 
Genbank^;I^^$i^TV^5thGD20<>-Vi^(^=3ry>') i:(75tilRH4;OS81.0%. 
GD20mRNA^^i71.8%i:i«V^^@IlH4^^bfc/c^^). 4-lHl^iftlfbfcit^^^(*-f^c7) 
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(7)CD20ORNAifi?IJ}tiB^lJ*iB?"J#-^4(c:^b/Co 

MMin 6 



[0026] <T^ymmm(Dm^:^&i^^^^x> 

CD20T^y^gE?lJ(*iB^iJ^ia?iJ#-^lt-^bfCo 

TV^^thCD20(Z>T5y^ifi^^J^<^^@P^4/^'^^72.8%. -^'>;^-Ci^68.2%ti«VNt@|^'l4 

^^bfc/cJ6.4"0^ifWbfc5t^ST-t4-f^<75CD2O-trfo?)Mir-etrco 

^/cthCD20<Z)iI^^J^(7:)T^/^SE^IJ^^Hte:1=i^^-r^^#X.^tV§-fp5CD20(75 

mMM 7 

[0027] <-f'3^CD20it^T-^ti'l'S-t-^fci6(D:7''^^-^-(D'f^M> 

<J:tJ^SB^iJ^ia?iJli=-^20(C^UfciB^iJ^^i~^Reverse primer^ Ix ft L7t„ 

^ifel?^^ 8 

[0028] <-^^(Dm^\±.v>'^<m^nwi'r:h:fjm> 

iE^^5^1^>'/-^gn (2^(1) J: tKyv/-?fi (Stage III iM. W lifL"^ SM) <DV>y<B 
^^hW:^l.fcmmm^:^^h.^yh{Rne^sy Mini kiU QIAGEN) ^ffiV^T. total 
RNA^tttBU/Co ^$fet-?:iiAbTV^^DNA^^5/h(DNA free kit. Ambion)-e^<9l^V^ 
/c^. total RNA(2Aig)/^)^b=¥:y^(0mniscript RT kit, QIAGEN) ^ffl V . PCRS 
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Sense primer5'- CTCTTTGCTGCCATTTCTGGAAT -3, Reverse primerS'- 
TCTATTGGTGAAGATTCCTG -3') i:. i^i^^tSDNA polymerase (rTaq) ^l§s;;jP 
b/c^J^;^?S^94'CT*5^heat denateb/c^. 94'C-30#. SS'C-SOf^. 72'C-l5^(i* 
:S:,Kfu;75}-)^26cycleO^#-t?PCR^tTofc(TaKaRa Taq. TaKaRa)o PCR^^S^t;! 

[0029] [^1] 



No. 








Stage 




1 






B cell 


Vb 




2 


X— . 13 ^ 




B cell 


Vb 




3 






B cell 


Va 




4 






T cell 


Vb 




5 








mb 




6 


rT— /i/v^">'.l"htJ/"— , 7^ 




B rell 


Vb 


3[H]S-5eLll-5E 


7 






nonB nonT cell 


Vb 




8 






B cell 


Vb 




9 






B cell 


JVa 




10 






B cell 


Va 





[0030] {2)m^com^ 

^J^^-r-5CD20at^^^^fc{i^orTJt^it'lei-^^cise)<^Sense primer*^ it/Ifi^U 

^iB^iJ#-^20lc^Ufcia?iJ^*-i-^CD20it^^^^fc{«<7?iT>lt^Jti|'Si-Sfc»i)O 

Reverse primer^. BHattDN A polymerase (rTaq) ^^JPUfcSJ^^?K%94'C-C55> 
heat denatebfc^^. 94t:-30#. 55°C-30f>\ 72'C-l5>(#«Ki^:^75» ^37cycleO 
^{if^T-PCR^^Tofc (TaKaRa Taq. TaKaRa)o PCRSiSt-J;oTJti|ii$^fc#Ki|Sl- 

^BBftTT^m^uyto :iix(z:S-^^^^msfi-:Jbnt^-r^CD20(Dfli^51-|Mig(Da{5^ 
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[0031] (3)*^m 

mi. 12(7)1-3, 6. 8—10) ^i^oV^T{^. CD20mB^(O^^^^M-^hfltif)'^. VJ 

[0032] :^^mi^x<om(b^^\^^tif^^^<^cD2om^'T'^mi^ 4^(Dmm>'^m<Di7iW 
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[5] iH^lJ^ia^iJ#-§-2tCt5^ODNAia?iJtC70%J^i.±O^I^'t4^^i"S^^^'^^Ko 

[6] ia^iJ^iE?iJ#-^2(c:temoDNAia^J tc80%iiJL±o^i l^'l4^*-r6^^i^:^9^Ko 

[7] iB?iJ^iE^iJ#-^3iB«O-rp^CD20^='— K-rSRNA „ 

[8] ia^iJ«iE^'J#-^3 {c:iBm<7:>RNAgfi?Ui;i70%J^_b<^^ IWH4^^-r?)5^i5'i^:^^Ko 

[9] ia?iJ^@a^iJ#-^3t^K<cORNAiS^iJt;i80%J^JL_h(^tSl^i4^W-t-§5^^^:^^Ko 

[10] it^3l4i^:|5«O-l'^CD20a^^^jt^M^i2^A/fc7°7;^^Ko 

[1 1] it*^5*:^c}*6t;ifE^(Dp?^l/:^^K^m^iZvA/fc:7"7;=^^Ko 

[12] |t*3S7tJltB«t(D-f'p^CD20a{5T-^>Tr^m^i2^A/fc:V^^5:K„ 

[13] |f^JS8^/c{i9tv:ifi^(D5^^V':^^K^,m^iAA/:^c^^;^^Ko 

[14] f»*35io*:^ctiii {zmm<Dy^p^^v^m.^j2^A,tf:nm^^i^o 

[15] ft*3ll2^fc{il3(;ite«<^7'^^5K^m^i^A/fc?f^KteJ^i*^o 

74-^—0 

[17] -f'p^CD203t^^*/c{i-t(DifJt^lt'iS-r^fcie)O. ia^iJ^gfi^iJ#-^20tCfBm(7):7" 

[18] lt*«l6^/c^*l7^;lfa«c(7):7°^^^-^fflv^.-r5^cD20«^5^^*fc}:i^o^Jt^l^ 

o 
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